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© Disposable absorbent article having an embossed film interposed between an absorbent core and a topsheet. 



(57) A disposable absorbent article having improved strike- 
through and rewet characteristics is disclosed. The dispos- 
able absorbent article has an embossed and perforated ther- 
moplastic film interposed between the topsheet and the 
absorbent core. The topsheet, likewise, is embossed. The 
combination of the embossed topsheet and the embossed 
and perforated thermoplastic film permit liquid to rapidly 
penetrate the topsheet while preventing liquid in the absor- 
bent core from flowing from the absorbent core back to the 
topsheet. 
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DISPOSABLE ABSORBENT ARTICLE HAVING AN EMBOS«Fn 
FILM INTERPOSED BETWEEN AN ABSORBENT 

CORE AND A TOPSHEET 



BACKGROUND OF THE INVENTION 

This invention relates to disposable absorbent structures 
generally, and more particularly relates to disposable 
diapers and the like. Still more particularly, this inven- 
.ion relates to disposable diapers having an embossed film 
5 interposed between a topshest and an absorbent core. 

Infants and incontinent adults are usually clothed in a 
diaper or diaper-like garment which is capable of absorbing 
and containing human waste products. Diapers are garments" 
which are drawn up between the legs and fastened « W th- 

10 waist of the wearer and are well known. Such garments" .ay 
be manufactured from reusable woven cloth materials «-„ ™„ 
in conjunction with a fluid-impermeable outer garment"." In ' 
recent years, however, disposable diapers have come into 
™>e«Pr..d use and have gained a high degree of acceptance 

15 - a consumer product. Disposable diapers are desj.w To 
r7 * """--Permeable outer garment with a disposable 
ab orbent core, forming an integral structure which Is 

the re .M diS ° arded 2ft£r 3 — A * 

the term 'diaper" includes absorbent structures suit-M - 

20 use by incontinent . adults as well as by infa^; 

reusatllto ^ZZT'Z leT^T ™ ^ ' ^ 
_ . p aD * e - ls leakage of waste product wh-i^h 

ITtZTl^l r icles ™ - «Z£ lh 

pants, shirts, and bedding. The amount of leakage 

ac wnich the liquid entp-ro m, q i_ 
Tfcuo encexs the absorbent core 

- "h-MTL 1 " Wh±Ch ^ UqUid tel the 

P nee. and is contained in the absorbent core vin „ 

UL Lcre vjxii experience 
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less leakage than a diaper in which liquid is able to run 
across the topsheet before penetrating into the absorbent 
core. Reducing run-off, therefore, reduces the amount of 
leakage experienced with the diaper. 

5 Another in-use problem associated with diapers is the 

dryness of the skin contacting surface. Generally, the 
drier the skin contacting surface, the more comfortable the 
diaper. There have been several patents directed towards 
reducing the surface wetness in disposable diaper structures. 
10 U.S. Patent 3,965,906 entitled ABSORBENT ARTICLE WITH 

PATTERN AND METHOD which issued to Hamzeh Karami on June 29, 
♦1976 and U.S. Patent 3,994,299 entitled ABSORBENT ARTICLE 
which issued to Hamzeh Karami on November 30, 1976 both 
teach a diaper structure having a perforated thermoplastic 
15 film interposed between the topsheet and the absorbent core. 
Likewise, U.S. Patent 3,945,386 entitled DISPOSABLE DIAPER 
which issued to Edward Anczurowski on March 23, 1976 dis- 
closes a diaper having a perforated plastic film between the 
topsheet and the absorbent core. 



1 
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The prior art teachings, however, lack the aspects of 
the present invention whereby reduced surface run-off and 
improved rewet characteristics are obtained by providing a 
fluid pervious thermoplastic film .embossed with tapered 
capillaries between an embossed topsheet and an absorbent 
25 core. 

It is therefore an object of the present invention to 
provide a disposable diaper having reduced surface run-off 
characteristics. 

A further object of the present invention is to provide 
30 a disposable diaper having improved surface dryness character- 
istics . 
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A still further object of the present invention is to 
provide a disposable diaper having a thermoplastic film 
embossed with a multiplicity of tapered capillaries inter- 
posed between an embossed topsheet and an absorbent core. 

Other objects of the present invention will become 
more fully apparent in the following description of the 
embodiments of this invention and from the appended 
claims . 

SUMMARY OF THE INVENTION 

According to the present invention there is provided 
a disposable diaper comprising; 

an absorbent core means for absorbing liquids, said 
absorbent core means having first and second opposed , ■ 
faces; 

A liquid impervious backsheet, said backsheet beina 
superimposed on said second opposed face of said absorbent 
core means f 

A liquid permeable topsheet, said topsheet being 
superimposed on said first opposed face of said absorbent 
core means and said topsheet being affixed to said 
backsheet, said absorbent core means being encased 
between said topsheet and said backsheet, said topsheet 
having a multiplicity of depressed areas surrounded by 
non-depressed areas, said non-depressed areas contacting the 
wearer's skin in use, said depressed areas and said non- 
depressed areas being of substantially uniform densitv, 
wherein an intermediate layer is interposed between " 
said topsheet and said absorbent core means, said inter- 
mediate layer having a multiplicity of tapered capil- 
laries, each of said capillaries having a base in the 
Plane of said topsheet and an apex remote from said plane 



15 
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of said topsheet, haying an angle of taper of from 10° to 
60°, haying base opening dimensions of from 0*15 jam to 
6 t 35 mm and haying apex opening dimensions of from 
0,10 mm to 2.50 mm, said apex openings being in intimate 
contact with said absorbent core means and said base 
openings being in intimate contact with said depressed 
areas of said topsheet, 

B RIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of the disposable 
diaper of the present invention. 

Figure 2 is a cross-sectional edge view taken along 
line 2-2 of Figure 1. 

Figure 3 is a cross-sectional, end view taken along 
line 3-3 of Figure 1". 

Figure 4 is an edge view of the topsheet of the 
present invention. 

Figure 5 is an edge view of the intermediate layer 
of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring now to the figures, there is shown a 
preferred embodiment of the present invention as it would 
be used in a disposable diaper. As used herein, the term 
"disposable" refers to articles which are intended to be 
discarded after a single use (.i.e., they are not intended 
to be laundered or otherwise restored and reused) , while 
the term "diaper" refers to a garment generally worn by 
infants and incontinent persons which is drawn up between 
the legs and fastened about the waist of the user. It 
should be understood, however, that the present invention 
is also applicable for use in other disposable absorbent 
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articles such as bandages, bed pads, catamenials , and the 
like . 

Figure 1 shows an unfolded, rectangular, disposable 
diaper 10 prior to its being placed on a diaper wearer 
(not shown). As best seen in Figure 2, a preferred 
disposable diaper IO basically comprises topsheet 12, 
backsheet 14, absorbent core 16, and intermediate layer 
18. 

Absorbent core 16 is. generally compressible, confor- 
mable, non-irritating to the wearer's skin, and is capable 
of absorbing and retaining liquids. A preferred absorbent 
core 16 has first and second opposed faces 20 and 22, res- 
pectively, and comprises an absorbent layer 24 and a 
tissue layer 26 which forms second opposed face 22. 
15 Absorbent layer 2 4 may be manufactured in a wide variety 

of sizes and shapes (eg, rectangular, hourglass, etc.) and 
from a wide variety of liquid absorbent materials commonly 
used in disposable absorbent articles, such as comminuted 
wood pulp, generally referred to as airfelt. Other 
20 liquid absorbing materials can also be used for absorbent 
layer 24, such as a multiplicity of plies of crepe, 
cellulose wadding, absorbent foams or sponges, or any 
equivalent material. Further, the size and absorbent 
capacity oJ: absorbent layer 2 4 may be varied to accom- 
25 modate wearers ranging from infants to adults. The 

preferred embodiment illustrated in Figure 1 is rectangu- 
lar and is intended for infants from about 12 pounds to 
about 23 pounds (about 5 kgs . to about 10 kgs. ) . 
Absorbent layer 24 is, therefore, a pad of airfelt 
30 approximately 12 inches (31.8 cm) side by 16 inches 

C40.6 cm) long having an absorbent capacity of about 14 
grams of water. 

Tissue layer 26 improves the tensile strength of 
absorbent core 16 and reduces the tendency of absorbent 
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layer 24 to lump OX ball when wetted. Tissue layer 26 
also helps ^Prove lateral kicking of absorbed liquids, 
thereby providing a more even distribution of liquids 
- throughout absorbent core 16. While a number of materials 
5 and manufacturing "techniques may be used to manufacture 
tissue layer 26, satisfactory results have been obtained 
with a sheet of tissue paper having a basis weight of 
from about 12 pounds per 3,000 sq. ft. (19 grams per sq. 
m.) and having an air permeability of about 100 cu. ft. 
10 per minute per sq. ft. C30.5 cubic meters per minute per 
sq. meter) over a h inch (12.8 mm) water pressure drop. 
• While tissue layer 26 is preferably coterminous with 
absorbent layer 24, it may have different dimensions, a 
different configuration, or it may be omitted entirely. 

15 Backsheet 14 is impervious to liquids and is 

preferably manufactured from a thin plastic film, although 
other flexible liquid impervious matierls may also be used. 
Backsheet 14 prevents liquid contained in absorbent core 
16 from wetting articles which contact the diaper, such 
20 as bed sheets and undergarments. Polyethylene films 
having a thickness of from about O.OOl to about 0.002 
inches (0.0025 to 0.0051 cm) have been used for backsheet 
14 in a preferred embodiment with satisfactory results. 
As used herein, the term -flexible" refers to materials 
25 which are compliant and which will readily conform to the 
general shape and contours of the human body. 

Backsheet 14 is superimposed on second opposed face 
22 of absorbent core 16 and extends beyond the edges 
thereof. Longitudinal sides 30 of backsheet 14 are 

30 folded onto and affixed to topsheet 12 along longitudinal 
seams 32 in any suitable manner such as by the use of 
adhesives, A suitable adhesive is manufactured by 
National Starch Corp. of Bridgewater, New Jersey and 
marketed under the tradename Instant Lok 34-2933, although 

35 other adhesives as are well known may also be used. A 
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«, and absorbent core 16 may be assembled Into a 
deposable diaper ±« given in U.S. Patent Re. 26,151 
entitled DISPOSABLE DIAPER which issued to Robert c 
Duncan et al. on January 31, 1967. 

In a preferred embodiment, topsheet 12 is super- 
posed on first opposed surface 20. Topsheet 12 is 
coterminous with the longitudinal sides of absorbent core 
16 but xs longer than absorbent core 16. As best seen 
« Figure 3, transverse edges 15 of topsheet 12 are 
folded onto second opposed surface 22 of absorbent core 
ib and affixed to backshept u s i„ 

aK u Sheet 14 al °ng transversa seams 17 

Absorbent core 16 i = i-u^^x: <=cu llt5 ± i . 

14 , nfl ^ , 1S ' theref °^e encased between backsheet 

J-4 and topsheet 12. 



15 Topsheet 12 is compliant, soft-feeling and non- 

printing to the wearer's skin. Further, topsheet 12 is 
Ixguxd permeable, permitting lipids to readily penetrate 
through xts thickness. A suitable topsheet 12 may be 
manufactured from a wide range of materials such L 

20 natural fibers (e.g., wood or cotton fibers,, syntnetic 
thereof POl ^ st «' Propylene) or a combination 

stanl A f rtiCul «ly Preferred topsheet 12 comprises 65% 
staple length polyester fibers having a denier of 1 5 

25 such as Kodel type 411 polyester fibers marketed by' ' 
Tennessee Eastman Corporation of Kingsport, Tennessee, 
15, staple length orimoed rayon fibers having a denier of 
approximately 1.5; and 2o S acrylic copolymer binder such 
as celanese CPE-33 35 marketed by Celanese Corporation of 

30 charlotte, North Carolina. As used herein, the term 

staple length fibers" refers to those fibers having a 
length of at least 5/8 inches (15.9 mm). ■ 
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Clearly, there are a number of manufacturing 
techniques which may be utilised to manufacture topsheet 
12. For example, topsheet 12 may be woven, non-woven, 
spunbonded, carded, or the like. A preferred topsheet 12 
5 is carded, saturated with a binder solution, dried and 
cured by means well known to those skilled in the art. 
Preferably, topsheet 12 has a basis weight, range of^rom 
18 to 22 grams per square yard and a true caliper c as 
shown in Figure 4, of from 7 to 15 mils (0.18 to 0 38 «»> 
10 when measured under a load of 200 pascals. As used herein, 
the term "true caliper" refers to the thickness of 
topsheet 12 as measured between the parallel surfaces and 
' is most conveniently measured on a sheet of material wh.cn 
has been neither creped nor embossed as shown in Figure 4. 
15 Preferred topsheet 12 is further characterised by a mrnx- 
mum wet tensile strength of at least 400 grams per centr- 
me ter in the machine direction ' and at least 55 grams per 
centimeter in the cross machine direction. 

xz • ^ -F-icmre & r it can be seen that 
Still referring to t igure -> r 

20 topsheet 12 has a multiplicity of depressions 34 which 

impart an embossed caliper C 2 of from 13 to 25 mils (0.33 
to 0.64 mm) to topsheet 12. As used herein, the term^ 
"embossed caliper" refers to the thickness of topshee. 12 
as measured between parallel planes passing through the 
25 remotest points at either surface o£ topsheet 12 under a 
load of 20O pascals. Depressions 34 preferably consti- 
tute between 10% and 50% of the surface area of upper 
surface 36 of topsheet 12. Upper surface 36 is the 
surface of topsheet 12 which contacts the diaper wearer. 
30 Upper surface 36 maintains its undulating characterise 
under normal use loadings. In other words, when used xn 
diaper 10, upper surface 36 generally retains its shape 
when the diaper wearer, for example, sits on topsheet 12. 

Depressions 34 may be formed in topsheet 12 by uti- 
35 Using any of several processes as are well known in the 
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tlLZZ lT mPlS ' depressi °- 3 « ~y «- formed by 

embcsmg or vacuun , for techniques =.„„, t „ 

for forming depressions 34 are described T "' eth0dS 
U.S. Patent 4 041 q*i . aescr ibed in detail m 

having lm ,oi o4 s i ; : c :t™: s v fl B rr ivE sTRucTraE 

» RE WETTING „ USE , lss ~ „ re rTLTT** 
August 16, 1977 T h P „ H * Sanf °rd on 

- aoe S no t. j; ev : r h r d to f °™ 

12. densxfy any portion of topsheet 

Intermediate -layer 18 -i c *. 
^ and absorbent core IS ln T"^* bet »-n topsheet 
. IS intermediate layer IB / ' Preferred embodiment, 

sides of absorbent core 1^?"^ ^"^"l 
-re lS . As best seen in "; b " tha " abS ° rbent 
intermediate layer 18 are f„L ! transverse edges 19 of 

15 " in any suitable manner such as b '° tOPSh6et 

about its periphery. X Ultrason " bonding 

■ Referring now to Figure 5 ft 
mediate layer 18 has , „i , " Sean that "ter- 

40, each v,hil Ls a b" " °* 

20 opening 42 Ace>r „ ° Penin9 38 ' a " d » apex 

*y H*.. Apex openinq 42 -i <= • ^ - 

absorbent core 16 and a~ intimate contact with 

J-e lb and depressions 34 are in ™ *. 
base opeining 38. Further >-,=, - contact with 

openings 42 are spaced apar t " ape * 

tapered ca P ili ari L 1 ^ Mch ° th - so as to for. 



25 



30 



Intermediate laver lft ■: „ 
pervious material Iu=„ as ! ^om a l iq uid 

having a thinness „ f f^o ^To^f-'":* 1 '"" " lm 
to 0.0051 cm) . The liquia impervLu^maL 1 ^ I' 0 - 0025 
with a multiplicitv of * a , 8 erial ls Provided 

-"-»tLi:i n r::ti:r:n llar r; 40 in a — ■ 

Patent 3,9 39 B ( . , 3tl ° n set f °rth in U.S. 

TAPERED CAPIL^RTKS , ^^IVE STRUCTURE HAVING 

December 3o, I975. ' " t0 I,U9h A * Th ™Pson on 
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Diaper 10 exhibits, improved strikethrough times and 
rewet values. Strikethrough time is a measure of the 
time liquid takes to penetrate through the topsheet 12, 
Rapid penetration of the topsheet 12 (i.e., low strike- 
5 through time) is important to reduce the possiblity of 

liquid running ove* the surface of topsheet 12 and leakxng 
from the sides. 

Strikethrough may be determined using any suitable 
procedure. The data presented in Table 1 was generated 
10 using the following general procedure. 

The strikethrough time of a topsheet 12 may be 
determined using any suitable procedure which will measure 
the time it takes for liquid to penetrate the topsheet 12. 
The following procedure has been used with good results. 

15 A 5 inch bv 5 inch (12 cm x 12 cm) sample of topsheet 

12 is placed over a 4 inch by 4 inch (10 cm x 10 cm) 
absorbent core which has preferably been conditioned or 
stored at 73°F (24°C) and 50% relative humidity to help 
eliminate variations in the data due to varying moisture 
20 contents of the absorbent cores. The absorbent core of 
the test sample is comminuted wood pulp weighing from 2.4 
to 3 O grams and having a density of from. 0. 7 to 8.5 
grams/cubic cm. A 4 inch x 4 inch (10 cm x lO cm) plate 
weighing 8O0 grams and having a 0.25 inch (6.3 mm) 
25 diameter hole centred therein is placed on the topsheet 
12 The hole transverses the thickness of the plate and 
is filled with 5 ml of a -liquid having a surface tension 
of 47 dynes /cm. The time required for the 5 ml of 
liquid to penetrate the topsheet 12 is the strikethrough 
30 time. The shorter the strikethrough time, the better the 
strikethrough characteristics of the topsheet 12. The 
rewet value is a measure of the amount of liquid which 
flows from the absorbent core 16 to the outer surface of 
the topsheet 12. Large quantities of liquid on the outer 
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surface of the topsheet 12 (j. e hioh 

undesirable ho 9 rewet values) are 

w"ues,iraDie. because thev levari +^ +-i 

described. esuits will now be 

A 5 inch by 5 inch n? v tj 
Pared and is orif ^ ^ Sample is 

(24°C) and ^ Y COnditi °ned or stored at 7 3 o P 

via io n ! 50 Y SlatiVe to help alginate 

t L Lit: du : to vary±ng moist ^ - 

anipxes as hereinbefore desrriK^ 
l^oudrt Se - ^ aescribed. A quantity of 

o f th. „ ithln the abso i: e ;r::;r: h 7r: ibution 
i. .«b 3 .c** t o . pressure of 0 . 50 ::r; 3 t*: sMpie 

for 3 minute. - ( 5 kllo Pascals) 

s^Ply If 6 re9Uired Pr —" -V b. generated 

20 is removed 'nT^ ^ — P^-- ™e ».i S ht 

a s wHaiir/r::^:: p :;r 9hed absorbent pap - 

sheet of the test sam P L LtH 7 "* °" ^ tOP ~ 

P*Pers are remove* and to^t ^ ^ 

Of !i qu id they have a b so rbed le qU a n t ! lne f tha qUan " ty 
25 absorbed by the absorbent paperlls the ! 

the sample tested. """" Value of 

Several test samples of differ!™ „„ .. 
were prepared and tested t „V ' constructions 

through tir-e and T deteImlne both their strike- 

* llne and rewet value. The ra.= ,.l<- = 

■ tzi^ztit: : iow — ^ and 

Y ^ ^ * samples 3-4 all ovh-rK-f +--.3 
—through tim es higher than^f " - 
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TABLE I 



Rewet and Strike through characteristics of Various Diaper 
Constructions ^ 





Sample 


Diaper Strxkethrough 
Construction Time (sec.) 


Rewet 
Value (g) 


5 


1 


Embossed topsheet (2) 
with tapered capillary 
intermediate layer (3) 


0.5 


0.12 


i 
I 

j 10 


2 

* 


Non-embossed topsheet (4) 
with tapered capillary 
intermediate layer (3) 


0.9 


0.35 




3 


Embossed topsheet (2) 
without an intermediate 
layer 


0.7 


1.41 


■ 15 


4 


Non- embossed topsheet (4) 
without an intermediate 
layer 


0.9 


1.67 



Footnotes : 



20 



25 



30 



35 



(1) The absorbent core for each diaper construction 
tested was a 4 X 4 inch (10 cm X 10 cm) pad of 
comminuted wood pulp weighing approximately 2.4 
- 3.0 grams and having a density of 0.070 - 
0.085 g/cm. 

(2) The embossed topsheet used was carded polyester 
having a basis weight of 15 g/sq. meter and an 
embossed caliper of 0.018 inches (0.046 cm) at 
0.03 psi (200 pascals) such as is manufactured 
by Scott Paper Company of Rodgers , Arkansas and _ 
marketed under the tradename 4-176. The depressions 
in the embossed topsheet used were spaced 

0.20 inches (0.5 cm) apart in the machine direction 
and 0.17 inches (.0,43 cm) apart in the cross 
machine direction. 

(3) The intermediate layer used had an apex opening 
of 0.015 inches (0.04 cm.) and a base opening 
of 0.040 inches- (0.10 cm). 

(4) The non-embossed topsheet used had the same basic 
characteristics as the embossed topsheet. 
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^ ^ ^ Wil1 b<2 ™*****ood by those skilled "in the art 
that ne xnventxon has been described with reference to an 
exemplary preferred embodiment and that variations and 
modxfications can be effected therein. 



with I T ' interme diate layer 18 ma ? be Provided 

wxth tapered capxllaries 40 only in the -crotch portion of 

dxaper 10 (i.e., the central portion of diaper 10) while 

the end portions at each end of diaper 10 are liquid imper- 

lO IT' , , " enVel ° Pe tiSSUe ^ be interposed between 

lo xntermedxate layer 18 and absorbent core 16 
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CLAIMS 



1. A disposable diaper comprising: 

an absorbent core means for absorbing liquids, said 
absorbent core means having first and second opposed 
faces y 

a liquid impervious backsheet, said backsheet being 
superimposed on said second opposed face of said absorbent 

core means} 

A liquid permeable topsheet, said topsheet being 
superimposed on said first opposed face of said absorbent 
core means and said topsheet being affixed to said 
backsheet, said absorbent core means being encased between 
said topsheet and said backsheet, said topsheet having a 
multiplicity of depressed areas surrounded by non-depressed 
areas and said non-depressed areas being of substantially 
uniform density, characterised in that an intermediate 
layer is interposed between said topsheet and said 
absorbent core means, said intermediate layer having a 
multiplicity of tapered capillaries, each of said capil- 
laries having a base in the plane of said topsheet and an 
apex remote from said plane of said topsheet having an 
angle of taper of from 10° to 60° , having base opening 
dimensions of from 0.15 mm to 6.35 mm and having apex 
opening dimensions of from O.IO mm to 2.50 mm, said apex 
openings being in intimate contact with said absorbent core 
means and said base openings being in intimate contact 
with said depressed areas of said topsheet. 

2. A disposable diaper according to Claim 1 wherein said 
depressed areas comprise between 10 percent and 50 percent 
of the total surface area of said topsheet, as measured in 
the plane of said depressed areas. 
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3. A disposable diaper according to eitner one Qf 
I «d 2 wherein sala topsheet is comprlsed 

hya rophobtc , „ on _ woven material> ana aaid 

are provided substantially throughout the entlre .J^* 
Of said topsheet. ace 

4. » jU.po«bl. diaper according to any one o f claims 
pulp! abSOrbent «*• i- commuted „ood 



5. 

1 - 



4 characterised in that said intermediate layer has a 
crotch portion and fi rst and second end portions" sa 

r:;::: ::: ing a r tipiicity ° f *~ 

in.per.eah : ^ P0 " 10 " ^ 
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